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LLOYD’S KEGISTER OF SHIPPING 


This IS tO Certify that / have surveyed part of the machinery 


ot : ieetma 


*nl»t *no»t at tr.u : -rt an tan 


and that all my recommendations have been carried out to my satisfaction. / 
am reporting accordingly and recommending to the Committee of Lloyd's Register 
of Shipping that the machinery classification should be retained and the following 
survey records assigned 

* kliW. uata; it* acrtcy u* '*•*« cm.- «t«d 

***** ** *" ,1,1, MlB . <>>U „.. k 
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6 November 1967 


CA:SE:CS 
FILF #49 


Mr. M. Evangelou, Chief Engineer 
M.S. HELLENIC SAILOR 
c/o Turners, Withy & Company, Ltd 
312 Lafayette Building 
Philadelphia, Pa. 19106 

RE: M.S. HELLENIC SAILOR 

MAIN ENGINE CRANKSHAFT ALIGNMENT 

Dear Mr. Evangelou: 

Enclosed herewith please find your file copy of pilgrim wire 
readings as taken while your ship was at our pertc Please note 
the position of the crankshaft, with Nos. 2, 3 and 4 below the 
"0" line. It 18 Important to observe the ship's draft while 
the readings were taken and with 12'6" forward the ship would 
be in a comparatively light condition causing the deflection 
to be below the "0" line, although the figures show an access 
over the desirable measurements. 

We will take further readings r the next available opportunity 
with the ship in both loaded ar,4 light conditions. 

Thanking you, we are 

Very truly yours, 

HELLENIC LINES LIMITED 


CHARLES ALLAN 

Enel. 

cc: Piraeus 




REPORTS OF SURVEY AT BOMBAY (ContVd) 


pumvr.r repairs ( Cont yd ) 

NOTE : Nos. 1 and 5 journals were used as the datum line 
points for the Pilgrim wire. 

All other bearings were removed and the crankshaft suitably 
supported with dummy bearings. 

No.3 bearing was machined and Nos. 2 and 4 bearings remetal¬ 
led, bored, scraped and fitted. 

The checking of the shaft with the Pilgrim wire was done 
after each operation on the main bearings which necessi¬ 
tated the removal of bearings from time to time for adjust¬ 
ments and eventually the alignment with all connecting rods 
and pistons in position was considered satisfactory by all 
concerned. 

The Repairers supplied and fitted split brass bushes for 
steadying of the boring bar which was used for the coupling 
bolts. 

The boring bar was found to be too long and had to be cut 
and re-machined, which was done by the Ship Repairers. 

On the instructions of the Owners' Representative the Repair¬ 
ers supplied 4 copies of the vessel's log book. 

All dirt and rubbish consequent upon the repairs in both the 
engine room and No.3 hold was collected and removed ashore. 
The two lubricating oil pumps were refitted in position, con¬ 
nected up and tested. 

One end cover which had been broken by the ship's staff in 
the removal of the pump was renewed togrther with the com¬ 
mutator brushes and brush holders. 

The commutator was skimmed and the micas undercut. 

Both of the electrical driven lubricating oil pumps were re¬ 
set in position with new joints and bolts and finally tested 
and proved satisfactory. 

The fractured crank was split apart in way of the breakage 
and a sample of material cut out which was sent to Lloyd's 
Register Research Department, Crawley, England, for an 
analysis. 

The main engine exhaust belt glands and expansion joints were 
opened up, overhauled, repacked and refitted. 

The gratings in way were removed for access and afterwards 
refitted. 












NOTE : By agreement 25% of this item was allowed against the 
damage repairs. 

• 

No.3 piston lower water cooling swinging link pipes were re¬ 
moved, sent to the workshop, overhauled, tested to 600 lbs. 
per sq. inch, replaced on board and refitted. 

The main engine thrust was opened up, the lower half carrier 
bearings removed for checking purposes also the thrust pads 
after which the unit was boxed up and adjusted. 

No.2 unit crosshead bearings were dismantled, removed ashore, 
refitted and adjusted. 
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'''• nWCIK M AKD SHAFTING* ' 

1. IM’RODl'JTIO:': 
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Experic.-t < .'ex a number of year. ) sho«n tlut unsuitable 
ulignaont of the tain online oiunkshaft/intci.-cuiatc shafting assembly 
can havo adverse effects on the running of the main engine and can, in 
oxtroiao cases, result in damage to the crankshaft. T)iir> phenomenon is 
by no moans restricted to Doxford engines or, indeed, to diesel engines 
In general since similar difficulties have been experienced t&th the 
nain roduction gearing of steam-turbino drive voosela, particularly in 
aft-ond installations. ■] 

As for os Doxford ure concerned, serious troublos from this 
cause have be on almost entirely restricted to a small proportion of 
vessels and lwve mainly occurred in aft-end installations. Souo of 
the technioul aspects which lea up to tho consideration of this problem 
havo already been described in tho paper "Some Cranks ha; t Failures: 
Investigations, Causes and Remedies" by S. Atkinson end^F. Jackson 
(Transactions Institute of alarino Engineers July I960) but it is hoped 
that further information of tho broader aspects ex’ engine alignment 
applicable to all types of vossol will bo found useful in promoting 
trouble-free operation. - 


Before considering tho matter in detail, two funoamontal 
points oust bo bomo in r&ndt- 


( 1 ) 


It is not sufficient -to oonsidor the alignment cf tho 
ornrlrshaft nlono - any abrupt change in alignment 
botwcun tho ci'a ruts haft iu»d tho intermediate slu fling 
oan affect tho crankshaft. 


( 2 )' 


In oost vessels, npprociaolc changes in alignment occur 
botwoon light and leaded ship conditions. 

Considering point (l) moro closely, Kig. 1(a) shows tho 
alignment oj' the c>ankuhaft only of an actual vessel; this appears 
to bo saliafuotoiy. Tho full lino in Fig. 1(b), Iwwoven, shows tho^.._ 
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Shoe * No. 2» * . .*• ?. 

’ ■ :< i . . . *—-— ; . .*•. 

• ' , • . JL .1 » i . 

• • i* ' . ; t 

• ••combined olignuont of the crankshaft and intermediate shafting and 

• * /l.* 

this is obviously unsatisfactory* In this particular caso , troublo /• 

had boon oxporicncod with excessive main bearing voordown and remedial 
• ’ *•*.'•* 
notion oonsistod of re-oho eking tho engine so r.n to lov/or the forw&ixl 

ond* Tho final rosult aohiovod was as shovm by tho broken lino in 

Tig* 1(b) in which condition tho main boaring aifi'ioultios ccnsod* Tho 

particular cxaaplo quotod obviously represents oxtromo care# the 

dofeotivo alignuent condition having almost certainly boon brought about 

v by grounding of tho vessel (damage t< tho ship’s structure w»s not *;■ 

> * 

readily apparent and tho offset on the ongiuo \ns higlvtorlo unsuspected) 
y but it is used as an illustration of the principle concerned. \ 

, X. ' > ' ■ 

. Turning now to point ( 2 )# it has boon "anorally boliovod in 
the pest that# in aft ohd installations# ship movements between light • 
and loaded conditions were insignificant. Figs. 2(a) and 2(b) show the 
change in alignment in an aotual oil tankor between tho fully loadod 

and the ballast condition. Whon considering those diagrams, it should 

> *• 

be noted# firstly# that tho foro and aft distances arc relatively short 
with the result that tho ohanges in anglo are comparatively high and#; 
.secondly, that tho alignment of tho engine itself does not change to . 

any great oxtent. The point to be made hero is that largo angular. 

« »• 

• . » • 

ohanges involve largo bonding raonontr# particularly where largo diameter 
intermediate shafting is fittod from torsional vibration <.. other >V 

oonsidorations« * ,» l . -v 

• v’* . • v- ‘ 

8till referring to point (2) bur. dealing r.?,;: wiih amidships 
installations, Figs. 3(a) and 3 (b) show similar ullgraorts for a 
dry cargo vessel in tho loadod and ballast condi txons - thrsa curves 

V 

oovor tho englno itself plus tho forward length of intormodiate , ' 

* ' i ♦ • 

shafting oxtending as far as tho after bulkhead cf tiro engine room. ^ 

It should bo noted that# iii tills particular ciiaitplo tlso#oi.ly &■ 
small movement occurs in way of tho ongine itself (i.e- over tho ; • v 
sootioi) from No.l to No»5 main boaring) but thin should :'V bo •; t}> 

rogardod as a vital nocoesity for all installations. Appruciablo • *}. 
moveuontsin vay of tho engine oan ond do occur in sono oases, for... 


• 1 - • . 1 

| . •**. • 

■. : q^ly Copy, available- 

. - * • * A■ 
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^ P.I.S . No: 1. 

Shoot Ho :_ 

...example in a ship having fine linos particularly if a high p.wvorcd 
(end therefore Jong) engine were fitted and tho engine is perfectly 
oapablo of accepting these movements provided that tiv? "basi.-'* align¬ 
ment is such ns will avoid oxtreme conditions arising in service. For 
oxanplo, if the alignment of the crankshaft is hogged ..hen the vessel 
itsoli is sagged, a large hog will ari 30 wlien tho ship hogs due to 
loading and this is uost undesirable Thu optima condition is Uiat 
tho shaft ia in a sagged condition when tin* ship itself is sagged 
and approaches u straight lino when the ship is at hog. Tills 

matter is considered further under Section 2 below. 

Rovorting to Pigs. 3(a) and 3(b) it will bo noted that a 
large change in alignment occurs v/horo tho intermediate shafting joins 
tho crankshaft. This moans that although the engine sorting itself 
ia of adequate strength, it vould have bcon beneficial if this stivngth 
had boon continued further eft under the slatting to case the severity 
of tho 'brock' in the alignment. Although the angular change hero is 
greater than that in the tanker mentioned under Pig.? above, tho offact 
on the ongino was reduced due to tho smaller diameter shafting. 

Tho question of discontinuity in strength at tho after end 
of tho main engine seating has already boon investigate! by a number 
of authorities and is now, in fact, covered in Lloyd's Rules with 
application to all engines but it should always bo borne in „dnd when 
considering the design of tho ships structure in way of th. ..a in engine 
and shafting. * 

To avoid raisconcoptiorr : .t must be s t.\ted that the changes 
in alignment referred to above occur in any ship (tho average 500 ft. 
sltLp doflucts about 6 inches over its full length between light and 
loaded, conditions) an-, moreover, no diffiouiUoa will bo experienced 
provided that the alignment of tlio engine ana ..lifting is arranged to' 
oecopt those movements• Kor example, in vessel 0, the alignment was 
altered somewhat to ruuovo tho "mountain peak" in way of No.5 main 
bearing. No a Lructural alterations were Made so that tho extent of the 
angular change remained unaltered but, when the shafting had Loon ... 





’! 

• • •corrected, tJic bearing v/ourdown which had provloualy been experienced 
immediately ceased* Similarly, largo changes in alignment unut occur 
in rough weather but those arc of such short duration that r.c ill 
offoots aro cxpcrioncod; it is continuous running with incorrect 
alignment that uay prove damaging. 

11 CORR ECT CO N DITIONS : 

When considering the establishment and maintenance of 
oorreot alignment conditions either in now ships or vessels already 
in service, it must continually bo borne in mind that tho stutoments 
made in this rejiort (unloss specifically .stated to the oontrory) refer 
to overall alignment of the sifting system including at least tho 
. first length of intermediate shafting. 

Optimum conditions, then, are us follows :* 

(^■) Abrupt discontinuities in alignment between the «.ngtno 

and the first length of shafting should be avoided. This 
applies particularly to aft end installations where largo 
dianotor intermediate shafting is used. 

( 2 ) The alignment should bo such as will minimise the possibility 

of tho shufting becoming ’’hogged" under any normal condition 
of ship loading; tho desirablo condition is that the 
shafting assembly lies us nearly an possible in a stright 
lino when tho slap as a wi»3.e i3 in the cond* tien of 
naximun »hog» (probably th.. l'ully lo.-f.ed conditio;)» Sfto 
appreciable sag in t!ie shafting which till then ..rise when 
tho ship itself is "saggoa" (o.g. in the ’ jLlast condition ) 
is nccoptoblo. The reason for tho avr'damo cf M w« "hogged" 
‘condition of tho shafting in that o.cperlcn'c fc' 3 shown an 
appurent tendency towards "whirling" or other irregular 
novoaent of tho crunksh.ift under thin condition, v.xth 
resultunt harmful effects on tho main bearings and 
unduly high atross in the crankshaft itself. This tendency 
is particularly pronounced if a "peak" in tho ali^a-jont... 











D«I»S« Not 1* 


Short Nor Q. 

• ••oomirs at the after ond of tho online* For example* in 
vessel 0 , woardo.rn of Ho.Zj (ar.«l to som? extent ?io» 3 ) 
uain bearing was oxporionoud with the original uligivsont. 

Tho aii.gni.iont of tho crankaliaft itaelf should bo a snooth 
ourvo. Here again it is desirable to ovoid any appreciable 
"hog" but the Main rcquiiVMcnt i 3 tiro avoidance of abrupt 
ohanges between Main bearings. This tatter is referred 
to nore fully under "Bearing »oanlo.m" bo low. 


Ill CHECKING PROCEDURE : 

( The oquipaont used by Doxfox*d for cliocking a ligament of ships 
in servioe is of tlio "Pilgriu" taut wire typo but it is not proposed to ! ! 
include detailed instructions rogarding its use in this report. Doxford ! 
have Service Engineers and equipment for chocking nlignuents as required ! 

\ or Phased to supply further details on request. Whenever on i 

alignment chock i 3 Made, tho follor/ing Matters should bo considered:** ^ 


( a ) Tho ship loading condition at the tine should bo rucoraod. 

A speciuon shoot as used by Doxford for this purpose is 
shown in Fig. 4 . 


(^) All existing Methods of checking niiijiMent. with the shafting 

in place depend on ueasurc-icnt 3 fro.- tho tops of the crank- 
®haft journals etc. It is therefore vitally important 
that the actual dix.tetcrs of those journals should bo 
known as accurately us possible. Cases luvc occurred wh«rv> 
alignMont roadingu have bo«;ii reported wit)tout rr.x’orvnoo to tho 
fuot tlM-.t uouo of tho journals had boon -hcIUijO to appreciably 
loss than thoir original diouutcr. 


• ^ desiroablo that the alignuont check should tu taken with 

tho vessol in tlio condition of Maxi mum "hsg" (soc CcrkLition Z 
above). It is appreciated that this -uy present difficulties, 
particularly with uiy cargo vosaols, since opportunities to 
chock alignuent in tho loaded condition May bo rare.but, ... 







Shoot Noi 6 


•••provided the actual loading condition of the ship ia 
reported, Doxford *dll bo plousud to advise. If at all 
possiblo, it ia no at advantageous for a full so V of chocks 
to bo uadu for different conditions ranging from the fully 
loaded to tho light condition* This not only establishes 
the uxtroria conditions of align_<unt but also allows 
future chucks to be .jade in any loading condition; reference 
back to tho original figuros for tlio corresponding condition 
will show up any change that way hove occurred* 

S 

Main bearing weardowns do not in themselves give any truo 
indication of ovorall alignment but, assuming tho alignment to be 
generally in accordance with tho conditions laid down above, they con 
bo of oonsidorablo valuo if interpreted in tho l'olloving manner 

(i) Heavy wcardown on ono bearing compared with those, on cither 
side obviously causes a "hollow" in the c rankshaft alignment 
Tho oxtent of such "hollows" can be controlled by 
ensuring that the limits laid down in tho description 
under Fig* 5 are not exceeded* 

(ii) Heavy woardown of the beatings in tlw central portion of 
the engine compared with tho end bearings indicates a 
heavily sagged crankshaft oven if the limits laid uovm 
under Fig. '5 art* not exceeded. It is recomnon.Vd that 
the maximum wourdown of any bearing should not greatly 
oxcoud 1 n.n. (.040 inches) boforu ruinotalling. 

(ill) Whon ruuotailing bearings, particularly if isolated 
boatings only aro concerned, a si.iilar check to that 
■ described undor Fig.5 should bo applied. In this case 
tho bearing should bo naohinod in suck a way as to 
avoid any tendenoy towards excessive loool "hogging" 
of tho shaft. (Soo Pig. 6) 


[N BEARING V7E.4HDOWK 
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CR/iNK SliiFT DSFI.'a'TIONu : 

Duo to tho fundamental design of the Doxfcrl engine, crankshaft 
deflections do not fora as suro a guide to alignment as :.isy be the ease 
in soiao other designs. It is hoped, however, that tho following points 
will be found useful:- 

(1) Tho Doxford cranksluift when truly aligned (i.o* with tho 

oontre lines of all journals lying in tho saso straight 
line) has relatively large 1 natural• deflections. Tho 
rcoords taken when tho engine was first oructed in tho 
KngLnobuilders shops should therefore be regardod as a 
basis whon considering uotual figuros obtained froa a ship 
in sorvico. . _ 

(2) Changes in skip loading affect Crankshaft deflections to 
aono extent but mainly at tho aftor end of tk& engine. In 
Fig.7 actual vertical deflections of all four cranks of 

a four cylindor o.ngine arc plotted against -wan draught 
which foras a ueasure of the ship loading. These figures 
are taken from a typical dry cargo ship with engine 
anidsliips and it will bo noted that the variation at 

No.4 centro crank is very uuch greater than at Nos. 1, 2 

• • • 

and 5* The ship loading condition should therefore bo 
notud whon considering the deflections of tho nftensest 
cranks since, while a vortical deflection as low as .005 
inches nl tliis position .say bo perfectly acceptable whon 
tho ship is fully loaded (i.u. at .saxi'sua hog), tJu sane 
reading is unsatisfactory when the ship is light due to 
tho change which will occur during loading. 

(3) In general, boaring in isinu the variations non ti sued 
above, dofloction roaJings should not go beyond the 
liuito «f .005 inches and .035 inches (sec note below) 
but If those* liuits aro approached, a careful chowk should 
bo rsude on uain bearing woardpwns as described under 
Section IV paragraph 1 above. If this check discloses..•. 


ONLY COPY AVAILABLE 


V 





Sheet Not 8« 

• ••no diaccpancios, a check on the over'll! alignment should 
bo undertaken* 

NOTE: In this report it is assisted that the vortical deflection 

readings aro recoraod in such c way that a poaitivo leading indicates 
a tondoncy towards o sagged conuition - the larger the deflection 
the groator the sag. Noting the natural tendency of tho nlisft to 
*aG botwcon bearings due to its weight, a negative reading indicates 
• heavily bogged condition which uust bo avoided. 

Mote also that when taking deflections, particularly in the 
oftor section uf tho ongine, the turning gear should bo essod back 
before the readings aro taken to avoid any tendency of the worn drivo 
to displaoo the shaft in the vioinity of tho turning gear. 


William Doxford A- Sons (Knginoora) Lt» 
trillion, SVNDBHLANt', 

England * 
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j iill«r«|ufi tly ; ;e!>rhecl jas’ ntceB*ary, ta give the 

jesuHn -*-'-»—- T .:.: •• —. 






























OMI • OCTOBER (760 

































Oxford into;: irr; c;gF.T no: 

... 
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# *■ 

fttSTRUCTIOKS FCR PERHISSI BL5 CRAIKSHIFT i/aa nm VffTTnMC. ! 

. - • 1 . * ;• , : 

INTRODUCTION ; ' • * • 


In cur Information Sheet Nr. 1 it was minted 
* Ut that orank.nhaft deflections at that time did not form 
** 8Ure a 501(10 »li«nm„nt for Oxford engines a* for 
•am* <*thor designs. This question has since been the 
subject cf considerable research and we oan new *aloulate 
the stresses in the crankshaft corresponding to a set of 
defleotion readings. Adherenoe to the new instructions 
for permissible web deflections, which are presented in • 
this information sheet, will ensure that simft stresses due 
to misalignment do not exceed a safe limit. 

% . *r 

The instructions given on the following pages ' 
have been issued to replace the frllcvdng section in eur 
inatmotion book for engines prior to the P^type. 

•Guidanen Notes en Crankshaft Alignment - Centre Crankweb 
Deflections, including pket-hsfl Ncs. 51, 52 and 53. j 









t 



No* 4* 
Jheet No:_2* 




CE NOTES ON CRANKSHAFT ALIGNMENT. 


Centre Crankweb Defloot-ions . *, I 

r .:•< 

Every 3*000 hours running* the web deflections should be 
oheoked* This oheok must also be oarTiod out after any repair of the 


main bearings* the bedplate or reobooking of the engine* 

If the misalignment figures oaloulated from the web 
defleotions do not oomply with the limits given in Sketch No: 53** 
b or o aooorci^g to engine size* the ora nk a haft must be realigned* 


Te measure the deflections* refer to Sketch No*51 and take 

. t i . * 

the following precautions 

' 1 • :> 

(a) THE TURNING GEAR MUST REMAIN IN ENGAGEMENT WITH THE TURNING 

WHEEL to ensure that the orankshaft will not turn 
inadvertently and cause danger to personnel* . • 

(b) Turn the orankshaft in one direction only to ensure that 
repeatable readings are obtained* 


(o) When the orankshaft is in the ohocking position* the 

turning motor should be given a ’kick' in the opposite 
direotion to ensure that the load is taken off the 


turning wheel* The turning gear can affeot deflection 
readings of the enjoining engine crank* \ 


<*) 

(•) 

XO 


Ensure that the camshaft driving chain has not been over- 

* * * 

tightened as the readings may be affected thereby* 


• • • « 

Use the dial fftuge supplied with the engine* The gauging 

points are on the oentre lines of the webs at approximately 
^ from the tips* A small "O' is stamped on the webs at 
the oorreot gauging points* 

* 1 •• \ f r 

; ■ • 

Rotate the orankshaft to bring the webs to be cheeked 

t j 

into the 'gauge at top* position* This is the position ■ 
nearest to 0*D*C* at whioh tho gauge will oloar the body 
of the oontro connecting rod when positioned between the 
oorreot gauging points* It is convenient to set the dial 
gauge to soro for this position and tnis figure is 
entered in Sketch No*52 in tho socond lino under the 


heading 'VERTICAL PUNE' • 


iONlY COPY AVAILABLE- 


• • • 










?.l.s. N»* 

ihoot No* 


(g) Rototo tho orankshaft to bring the gauge to starboard, 

bottom and port suooossively as shovm in Skotoh No* 51• 
Rntor all the readings in their c*rreot position in Sketch 
Ne* 52* Careful attention should bo taken to note whether 
a reading is positive (♦) er negative (-)• • *; 

• i f 

(h) Cany eut (f) and (g) for all the oylinder aeotions. 

• < « 

NOTB: A positive (♦) reading should be recorded as the ^uging 

points become further apart, e*g* a reading of +10 is 
reeorded in the 'gauge at starboard* position if the webs 
are d.010" further apart than they were in the 'gauge at 
top* position* V j 

In order to deeide whether the defleetien readings are 
satisfactory or net, the ealoulations shewn by an example in Sketch 
Jfe* 52 should be oarried out* Blank sheets oan be supplied on 
request by Dexferd for these oaloulations* • ' * r 


MTCAL PLANE 


The reading taken with the gauge at top (a) is subtracted 
fren the reading taken with the gauge at bottom (b) to 
find the measured deflections (fm)* ^ 

The deflections fsr straight shaft (fs) are givon in Sketch 
Net 53a, b er e, according to the site and type cf engine* 
These deflections are these resulting from the doadwoight 
of the'shaft and running gsar and are thus the "natural" 
doflections of tho shaft in "straight" alignment. When filling 
in the figures on Sketch Nc*52 ensure that the deflection* 
for the night onginc type are used in the right position 
in relation to the deflections for the cylinder cranks. 

.For example, in a five cylinder engine with the aeavonge 
pump between Neo • 3 end 4 cylinder the seavenge crank 
deflection is filled in under crank No *4 end tho 
defleotion for Not * 4 end 5 cylinders in Crank Nes. 5 
end 6. Tho deflootiens for straight shaft uro subtracted 
from tho measured dofleotions to give tho micali(jimont 
defleotions (fv). 


/ • 

> • 





». ♦ 


D.l.j. NJ ♦ U* 
Shoot Wot U* 


/ 


«■* 


Tho quantities a, B, C, D, B and F are <elculato4 from the 

misalignment defleotiens for tho various cylinders by Deane 
* • , 
ef tho formulae given on Sketch No .52 and those quantities 

1 1 

should lie‘between the stated limits. » 

* 

•f 

Any difference in temperature between tho engine and the 
double bottom affect*, the web dofluotions in the vertical 
plane. The sea temperaturo and tho lubricating .*il 

i ,• 

temperature in the orankcase 'luring the wee deflection 
measurements should therefore be noted. .« 

4 . 

1 .. 

The loading conditions of the ship affect the web deflections 
la the vertical plane to a considerable extent. Readings 
should therefore be taken in b^th light and loaded 
conditions as opportunity permits, to oheck that the 
permissible limits are not exoeeded at any time. *■ 


The reading taken with the gauge on port (o) is subtraotod 
from tho reading takon wit.i the gauge on starboard (d) 
to find the measured defleotion (f^) which is equal to 
the misalignment deflection. *•' 

Neither deadweight, temperature, noroondit.icn rf leading 
should affoet this deflection to any noticeable extent. 

A 

The quantities A# B. C, 0, B and P are calculates, from 
the misalignment deflocti/ns and should lie between the 
stated limits. 

• •** 

K. • f 

. iv. • • • . 7/ j' ■ 

•% \ . 


i »y • 


— 0 O 0 - 


• i t 


S * \ 
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»» •• '» 















SKLYCH K 


Ship• u Nntie• .. 

ttifiine Typo.f7U?!>.C3...'. 

• 

Date of Gauging.. If tb.Fv'bmry^f 

Braft Forward...,W!$7..... 

, «. 

Draft Aft.IflQV.. 

8oa Temperature. MX .............. 

Lubricating Oil Temp..f5??. 

All measurements in thousandths of an inc 
shaft and values of x,y,z 4; w see Sketch 


Gauge at 
I starboard 


■a at bottom 


a - measured deflection 


deflection for straight shaft 


ciioallsnnjnt deflection 


•• u •• ; " " orank 2-A .. +3 C - fv crank 3-3 
■C.. -20.. E - fv crank 5-D .. +1? F - fv crank 6-E 

n ®°® s ® ary tf any one of the neasured deflections ex< 
D L F or G fails to lie between x » 4-25 and y ■ -i< 


Crank Number 


d ■ Reading, gauge at starboard 


o ■ Reading, gauge at port 


o - misalignment deflection 


A • fh crank 1 


B ■ fh crank 2-A 


r .i _ „ ■ - - C - fh crank 3-? 

a «“* 5-0 ... -5.. F - fh crank 6-S 

necessary if sny one of A,3.C,D,E,P or 0 fail, to lie between 


WILLIAM DOXFORP & S0N3 ( BUCINTTiS) LT,iTTm 

















STRAIGHT SHAFT DEFLECTIONS "Ifl" ENGI NES 
LEVER SCAVENGE CTJV.IP ENciNKS. 


fa DEFLECTION FOR STRAIGHT SHIFT 


limits on a b c d e a f 

on Sketch No. 52 . 
ertioal • Koriaontki 


Cylinder Number 


Crank Number 


USB4 


725SB6 

















































1 

Cylinder No: j 1 

- •••»« • •• • 

2 

BP 

3 

Crank No: j 1 

2 

~ 

3 

i " 

4 

ENQINL TYPE: 

46SB4 

i 

r 

__ _ 

• 


s 

56SB4 

i o 

--H 

i_l 



.■SCAVSHCB -BlEfr, ENGINES 


Limits on A. B. C. D.3.F.& C 
_onSketch No: |j2 

Vertical Plena’ Hortawtii' " 


fs. Dsflection for straight shaft 


Cylinder Ho: 


Crank Not 


1) Before calculating A,D,C # D,E,F, & 0 in Sketch No«52, tho m irail, 
dsfloctlon for tho ooavongo pump crank ciust b« multiplied by Ky, 

































Crank No. 


Rngioe Type: 


60SBDS3 


6QS3DS4 


60SBDS6 


65WDS4 


65LBDS6 


67LBDS4 


67LBD66 


70LBDS4 


70LBDS6 


f* UamCTION FOR STRAIGHT StttFT 


Cylinder No. I 1*^ ^ 


KfiO-CHARGED KVCINES. 

















































DATE.. 


WITH TELESCOPE. 

DRAFT* FWD.?4!7.W AFT.??!.7.WI 

Platons and connecting rods disconnected 
Aron So 2 cranks. 





















^ YHet/ehic bailor Pott & it a a n re 
M.E. Crankshaft Alignment check* 
Pistons and connecting rods disc 
Dotted line reading With shaft puded 


Mo. I Centre 


Crankshaji % Po$(fi° n 








with ff+£ Transit' 
i etisd from ilio. 2 Cronks 
)w/t in Mrs 2 and 3 bearings. 


1 Bearings 


. 0 / 5 - 

. 021 “ 


Ctonk ^5‘8BBc 


Ml P j 
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HHBi 
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Ni i‘Lett* B-rauo 


C**l* Am'KlM “lilOC'MAl lJM - 


rrm 

“\X 


B 0 LTE ARID E ?,?<: 




• HIP ANI) I; N U I N t HLPAIHS 


M/S "IIOLLP.IIIC SAILOR** f, Cwnora 
to c/o lfo*.*.ci;ic Linos Lioitod 
39 0roadway 
Now York 0, N. Y, 


• •.» 

j • j. 

t • 

Doconibox* 12, 1962 _ 

4312 


OATC 
INVOICE NO 
Cubt. ononn no. 


itr.r so oavo 


B-700 

Work Porf. W/SS?-" lu/19, 10/22-11/1 


DESCRIPTION 


INI CONDITIONS PRINTED ON REVERSE SIOE ARE PART HEREOF 

NGinngRi Kt; st-p.vicns 

~Vurni:;»»a(A nontfeos of our Mr. A. Ilaugcotad to nttond and 
jporvino tiio nacnininf? otc. of M.E. main bonrin <»3 *2. 3, 4 and S 
t uun Lhlp:>Uj.lUinr; 6 Drydock Co. nadiino shop, Chostor, Pa., 
stobor lCtn end 19th,1902, as roquostod, roturninc to Now York 
stDoor 20th, 

Bngincorinc sorvico, two days 0 

Transportation via auto and including parkway tolls and 
icldantals. 


TOTAl 


$190.00 

36.00 








f 


SERVICES AT PORT SUDAN 

_ *rnls«ed services of Mr. A. Haugestod and two machinists 

a * Sudan, making necessary preparations 
&32$ »f HS^-ISS I™ **«"? *?"$. V* New York 


, -----1 - V.UUWWV4 6 4iia, ion mow Tori: 

on^ 1 2^1c via air, arriving cn board vocsol October 2Sth, 1962 

,f 'P 0Cl “^ crankshaft reconditioning equipment and 
instruments to vessel via air freight. 

am t f. ^ „ r*_•_. 


Pcr*.oinod work on Main Engine with Owners engineering 
M2V C * Ali, j n » attempting to determine causes 


■ _-«■« viwkwraiuia causes nnu 

benr?S« *n!! d ££i? n - S a * , foun £* particularly main bearings, thrust 
bearing and crossnoad bearings.. * 

. b P on arrival on board, found main toarings 02, 3, 4 and 5 

5?!i J! C b ? cn , r 2? 0V< T d , t0 Owners contractors' shop for roconditioninj 
and rocoxvoc. final oelivory of bearings on board October 2Sth. 
{5.5° moant..me, work progrossod in checking center croschcad 
bearings in 02 cylinder and making necessary adjustments to 
boeringa and clearances. 

b r id S® 3 au E® readings. Pilgrim gauge readings and 
* Je r lc ^ oytloa decoction instruments and corrected conditions 
at vs main journal as found required. Chocked bottom clearance 
on thrust. Checked all lube oil inlots for all main bearings 
and all lube oil outlets from lubo oil manifold and found all 
in order. Rcmoyod cap and top half main bearing 0 1 and found 
deposit of foreign natter and cleaned away deposit. Covered all 
lube oil outlet studs with strain matorial, wiro mesh and terry 
cloth and circulated lubo oil for a period of two hours after 
which elements changed in tho Hilco filter and circulated lubo 
oil throughout the night, 

—* Installed 02, 3, 4 and 5 main bearings and chocked align** 

instruments and found condition good. As indi¬ 
cated by bridge gaugo readings, turned out main bearings 02 and 
in Gonr.ocueiv'c ovdoi** scrapcd, fittod and roinstnllod boarings 
Olid obtained readings on conditions. 03 and 04 main journals 
lionod and super-finished. 


Readings on alignment taken 
refitting main bearings 02, 3, ♦# 
until conditions found acceptable 
4ain Engine tor various periods o 
5»inngcnl and after stopping engine 
iwid adjusted main hearings nnu cr 
roqulved. Engine operated at var 
10 t Initios, 30 miuutos, etc. uiu* 
'rope 1 lor was on gaged and vessel 
i'cloc! 


intermittently, continuously 
and 5 and 02 crosshond bearings 
to begin trial operations of 
f time, with propeller dis- 
at intervals, opened, chocked 
or. she ad bearings as found 
leus rpw for periods of 5 minutes 


i •Jitvemhor 6th, 1962, idion the 
lait Port •‘unlaii at approx, 2300 


7 s , \ $ 


Cnrrlnl i'orwnrdi 


I 






x 











p _ DESCRIPTION 

M/8 "HELLENIC SAILOR" C, Owners - Our Order fllJ-'/OO - luv. 174312 

*, Brought Forward: 

t» • « >f 

m!nr*Ir»nn^ cn R^° cheeked at intervals and found in good 
1400 o^?orf. d ° r# A ? t0r , nr f lv . nl a t Djibouti November Uth^at 

?:?? °P on «J and checked online ant! found all conditions 

satisfactory for continuous operation. wwioxMons 

nth ?«J ,au £°f t f d n:,d ? oth machinists loft Djibouti November 
11th via air, arriving at New York November 13th at 2100 o'clock. 

Engineering services Mr. A. Haugostad and 

Labor, two machinists , 

* • • 

, • « 

DJiboutI.NjS n YSrk! atl0n thr ° e N ®" Yort * Port Sutlan ® n ' 1 roturn 

4 .. M ®*is and hotel accommodations en-route, throo men and 
airports ^otc.° nSOS f ° r surfaco transportation % to and from 

charges for tools and instruments Now York-Port 
Sudan, including forwarders' documentation. 

l. _r? m r,dors tood that those tools and instruments are to 
bo roturnod to us via Hellenic Linos vessel free of charge.) 


Total: 


ALa ELEVEN THOUSAND TWENTY-EIGHT DOLLARS. 


coiiTimi.uiuii meet 


p>or w<a 1% 


7114 . 

2655 . 

650 . 


415 . 












MAIM ENGINES, RECIP.. STEAM OR I.C. (Slat* Port-P or Starboard-S> 


1 Cylt., Sax, piilont, - _ 

NA,nimtHM *JO»2 GOOQ 
~ i tarrsaKEisuRSMir- 

bearing* A (iMm Side 


Crank pint 
(lad. eccentrics) 

A bearings Side 


4 Crankshaft journal* 

A bearings 


Cyls., covar*. 
PdCMtiadi 

Crahkpint A 


It levers, Ink* A 

bearings 


It haitn** btowors / 

A superchargers y' 

M Crank**»• 4 scavenge door* 4 aiplo*lon relief device* 


• Datunpror 

vlbratio^damper 

ENGINE DRIVEN SCAVENGE PUMPS AND/OR AIR COMPRESSORS (delete at appltcabla) 

Tpdn. rod*, cratthaadt, 

-/ bearings A gulda* 

t Journals A 

r bea r i n g* 

11 C aalara A 

. / ealety devices 


Alrcoolar* 


It Casing*, rotor*, 
blading, boaring*. 
' thru*!* A coupling* 


MAIN TURDINES 


Attorn lurbina 


, l I dot l«r* that tor item* dclnileo In this report (aircpl a* staled otherwise) comply with too requirement* ol Ilia Merchant Shipping (Cargo Ship Construe tion 
t and Survey) Nulut IMS, applicable to this ship and ara to all respects sansliclory tor Iha service an which toe ship I* Intended la ply. namely, Inlnrnal anal 
uroyagee/voyegts within to* limt* | 

\ . _ (Th* above declaration appUrt to seagoing cargo *hip*._ 

. -o( goo ton* grot* and above reniitrrad In i!.i' ll.K) 


I recommand that the machinery o< this ship remain a* clotted wilh/wMiwul Ireth recard ol CSM (with <Ja* 0) 

upon completion, subject to M.S. crankshaft/i^SSrii/'^jV Vo. 2 
unit bolnr ronewed. /^iujiFIL r D~COPY7 


),rn K-rmtnry 
XAntlrV Kin tut Kit 
uk' StlilMIsn. 


> (Wlier* caiiit.ii.i«* *4 <1 its ara rrcan,«nenitr4 to be ■ <•_ ,N _ /*r> A ’ A 

j »• laui J, Iiupuki 4, an.in.iiid «>r U..UI.U. peril. ulna i 1.2 ,. „..Wa....C Oi.J. X .\.,.VV ftA.L . 

\ piusl ba el.ilad eh*** and tut tha inlmMH cmulir all). j ' turrine to HUyift N.yi.f r wy>s,i.ip 


I I'OSV. ,-i 

M % V 


HI PORT Ol i r,CI’ir«t«.'V ftUllVl vr- r,;m lUPAtlin (Inginrt IMMI Aimliaiite) 
row cowohji a a t mn *r tm cuswmm ur iunu t mwstta or s ieemso J 


t*o Nam, SS/MS SAlW 


514714 


6281 


Port of Registry PiraCUS Oat* Ol build 1939 

No. al visit* l4 Rnt pate 24/1/68 


Port 8UCZ 

A 

•W.R*. 8370 

la toara a rpt. 07 No 

Last date 6/2/68 


Interim Cert. Itsuad vy__ . 

A copy heiswilhT 

completing rpt. 6 / 2 / 68 

la a rpL OS , 
attached T 7<0 


Damage rpt Issued 
and copy her*with T 


Last rpt 910. only) tyCKSn. 


Survayad at II diRerant from Port above Poi*t Slid an 


Nature ql survey 


Survey lea* £ 12^.*000 Damage laa - 


Capanaa* £■ 52*845 


S.A. laa 
















N r*fC-d 1/iN Induced 


eva the raiMlnlno piping arrangement* 
A fitting* in the machinery apace been 
•aamlned aa conaldered necessary? 


A aafety device* including 
de aera to r (stale service) 


44 Oil fuel tank* (net 
terming part el 
lb* butt structure) 


Have ait evaporator* ealety 
i bean tested under steam T 


Machinery 

spare gear 















. T ~ 

a A mftllfiui ^ 


DOCKING 


ImumkNm 


Min«t * *<•«'*«• 

/ 

Ktl 

ItaNfcMit »«»»1 


(•MMUOU* lin< < 7 


ON*UM 

n,.In ilim budi (H fslin«4 

IMI cbNMM Ulurt & ••tui) 

OjU •» MUWHlAlnO 
•MU A coiumion 

Hu tlutll M« IHti'4 

Mm d»«*®ud7 u»«* J 


App«*v«4 •Hfil.md 


tc,rpftr ’ ry ™ pMr * wcr0 

i n.y I'orfc 1 ( -i“ , f -> fPlot tftiroornrv rornlr:*. , N 

on n furth. r crvV dcjvolnrwl In ,0 * • u > p -novc.l. fOont.l. 

ir-? ntoppt'l f rrnn’cnhnfi soctlon ^ f«U 4 ****** .* 1 . *•* • V 

„ •. *;«• uV,,..;*• t* 4i .* -*••.. ***** * . .**- *'*• •- • * ‘ # •; ] 

.ar- —"-.... J 

i,,|i... .. ' •.. • 


* 












'.‘I 



SS/Ms M/V-"HSTJ.?»<TC-SLiron? 


Ship's Name 


fCe^ «() 

. 

, Crankshaft nTirnment wns chocked and rcadinrs wore satisfactory 
as shown In attached 2 sheets. 

The other 3 sections o<* crankshaft wore dye checked for cracks 
and found In order. 


SUBVF, 



















R9HM 





















enftt 










JSIS* 

jnr 
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DAIE„?9S&T?W4*..?.7.?3.7.$* 
WIRE<9i$!. .W3CHT ,39.1V?#... . 
DRAFT# FWD.U! .t.9Waft .33! .7.93? 


DATE. . .?9®T?y?4?.?.7.3.7.9§ 

WITH TELESCOPE, 

DRAFT* FWD.?4!7.99! APT.??! .7.99! 

Piston* and connecting rods disconnected 
from Co 2 cranks. 





j 

i 


M.X crankshaft aUgmmfc ohsoksd with 


,02d 


telssoope and wire. 













4 



























CO., 1*0 VAN Ml'NI MBf11 
INC. MOOKIVN Jl. N r. 


D TO 


M/S "IIP.LLEMIC SAILOR* 1 Ownors 
c/o llallcnic Lines LiMitad 
S9 Broadway 
Now York 6, N. Y. 




date Octobor 5 * 1962 

4072 

INVOICE NO. 

CUfT. ONOCN NO. 

B-657 

Wflk°fOTV?°»/10 - 9/24/62 


IS> NET 90 DAYS 








THE CONDITIONS PRINTED ON REVERSE SIDE ARE PART HEREOF 

ENGINEERING SERVICES — 

As requested, furnished services of our Mr. A. Haugestad 
with necessary instruments, to attend vessel at Piraeus, Greece, 
working with Owners' engineering superintendent, Mr. C. Allen, 
in correcting existing misalignment of crankshaft, main bearings, 
thrust bearings and crosshead bearings on Sun Doxford 4-cylinder 
■ain propulsion engine. —— 

Optical distortion detoction instruments, string gauges 
bridge gauge and Pilgrim gauge equipment used during the adjust- 
ments, shifting and re-alignment of the various bearings, the 
alignments partially accomplished by rebabbitting and boring of 
bearings as requirements indicated by instruments until all of 
the components properly aligned, with crankshaft properly resting 
in main and thrust bearings and crosshead pins and bearings 
correspondingly adjusted. 

Conditions as found upon arrival on board recorded and 
result of readings upon completion of work recorded and charts 
of results of findings furnished. 

Trial operations of engine with propeller disengaged 
started Sept. 19th at 05:35 o'clock. Engine operated 15 minutes 
at 35 rpm after which engine stopped and opened for inspection. 
Conditions found satisfactory and engine again started and opera¬ 
ted for a period of 30 minutes at 45 rpm and afterwards stopped . 
for inspection. 

No. 2 conter crosshead found to require and performed 
necessary adjustment.;., pins polished and bearings refitted. 

Trial oper;.ions and adjustments continued on Sept, 20th 
and 21st operating engine for intermittent periods of time at 
various rpm making adjustments as found necossary until engine 
operated from 02:30 o'clock Sept. 22nd for a period of 3 1/2 hrs. 
at 85 rpm and all conditions were found satisfactory to all con¬ 
cerned. Propeller connected and engine made ready for departure 
on sea trial. 

Stand by ordered on Sept. 22nd at 12:58 o'clock and 
trial with various mancuverings started at 13:05 o'clock con¬ 
tinuing to 13:22 o'clock at 45 rpm for a period of 30 minutes 
after which enginb stopped, conditions chcckod and found 
satisfactory. Sea trial continued from 13:56 o'clock for one 
hour at 69 rpm, engine stopped, conditions checkod and found 
good. Engine started at 15:10 o'clock and oporated one hour at 
82 rpm, stopped, checked and found condition satisfactory. 

Sea trial continued at 16:40 o'clock and oporated at 
82 rpm, slowing down at 19:15 o'clock and came to a full stop at 
19:35 o'clock at which tine engino opened, all bearings chocked 
found all in good condition and found clearance in No. 2 center 
crosshoad correct, remaining as per prior final adjustment. 

Landed from vessel at 24:00 o'clock. 

Engineering services, 15 days at 

Carried Forward] 














M/S "HELLENIC SAILOR" 4 Owners - Our Older fU-637 - Inv. #4072 

Brought Forward: $1125.00 


Hotel accommodations, meals* taxi transportation to 
and from airports and incidental disbursements. 


148.00 


Air transportation costs for Mr. A. Hsuecstad assumed 
by Owners except excess baggage air charges for instruments. 
Excess baggage charges. 


159.00 


Total: 


TOTAL: ONE THOUSAND FOUR HUNDRED THIRTY-TWO DOLLARS. 



0 


1 



• AM 
































Ho* 1 Center Crank 45 after T 


OATE 




DRAFT 










,009 • 

TELESCOPE-READINGS ALONG 
CRANKSHAFT ON OOXFORD ENGINE 

Golten Marine Co., Inc. 








